Aim-To evaluate the expression of ribosomal cistrons in human thyroid epithelial cells (TECs) of patients with Grave's disease, Hashimoto's thyroiditis and benign and malignant tumours of the thyroid gland.
The method of argyrophilic nucleolar organiser region (AgNOR) staining has been widely described. This technique permits the evaluation of pre-ribosomal RNA transcription by means of light microscopy.`'-As RNA transcription, ribosome formation and protein synthesis are essential, not only for cell proliferation and differentiation but also for general functional status, AgNOR counting is important in the study of many human cell types. Furthermore, as thyroid epithelial cells (TECs) are both hormone producing and hormone dependent cells, they may be suitable subjects for the study of metabolic variation. There are, however, few published papers describing AgNOR behaviour in human TECs.4-'4 Most studies have been carried out on cells isolated from patients with thyroid tumours. The aim of this paper was to compare the numbers of nucleoli and AgNORs in TECs in healthy subjects and patients with histologically confirmed thyroid disease (Grave's disease, Hashimoto's thyroiditis, and benign and malignant tumours of the thyroid).
Methods
Thyroid specimens from 29 women and 10 men with Grave's disease, 15 women with Hashimoto's thyroiditis, and 56 patients with benign (all women) and 15 All of the patients with Hashimoto's thyroiditis had firm, longstanding goitre, persisting for six months to 30 years (mean 11.1 years). Goiter sizes were grade II in nine patients and grade III in six. Fourteen patients were euthyroid and only one presented with hyperthyroidism. Thyroglobulin antibodies were detected in 10 patients. Titres of 1:320 and higher were regarded as significant and these were found in seven patients. Diagnosis of Hashimoto's thyroiditis was confirmed by fine needle aspiration cytology.
Controls were obtained from two sources. Normal thyroid glands were removed at necropsy from seven patients who had died of ischaemic heart disease. Specimens were also obtained from five volunteers with normal thyroid glands.
Fine needle biopsy specimens of the thyroid were air dried, fixed in 1:3 acetic acid:methanol for 10 minutes and impregnated with silver as described by Howell and Black'5 with a slight modification4 -that is, pretreatment in 2 N formic acid solution for 10 minutes. Pretreating the specimens with formic acid helps to reduce loss of silver from the nucleoli, making evaluation of the numbers, sizes, and patterns of nucleoli, as well as AgNOR counting, much easier. The preparations were then rinsed in distilled water and lightly counterstained with 2% Giemsa phosphate buffer (pH 6.8) for three seconds.
The numbers of nucleoli and of individual AgNOR dots in each cell were counted at a magnification of x1250. At least 100 interphase cells, chosen at random from each sample, were examined. When AgNORs occurred in large clumps, they were counted approximately, using the area of one typical dot as a standard for determining the possible numbers ofAgNORs in each clump. The mean numbers of nucleoli and AgNORs in each nucleus were calculated. The Student's t test was used to compare data in the patient and control groups.
Results

CONTROLS
The results of AgNOR staining are presented in figs IA and 2. Each TEC nucleus contained a mean of 1.6 (range 1.34-1.96) nucleoli. The number of AgNORs in nucleoli, corresponding to TEC pre-ribosomal RNA transcription and ribosome maturation, ranged from 1 to 15 per nucleus. The mean numbers of AgNORs in nucleoli ranged from 3.0 to 6.9 (mean 5.36) per nucleus.
GRAVE'S DISEASE
TEC nucleoli in patients with Grave's disease were larger than those in controls ( fig 1B) . Their numbers ranged from one to seven ( (fig 5) . Interestingly, the highest scores were seen in patients with Hashimoto's thyroiditis and symptomatic hyperthyroidism. Conversely, the lowest scores were found in patients with Hashimoto's thyroiditis without hyperthyroidism.
The AgNOR score was also raised in lymphocytes isolated from patients with Hashimoto's thyroiditis (table 1) (mean 14.25 AgNORs per nucleus). This is presumably beacuse of damage to TECs, resulting in lymphocyte activation.
BENIGN TINtOURS
The results presented in fig 1 C and table 1 show that the mean (SEM) numbers of nucleoli in TECs in patients with nodular goitres (2.5 (0.11)) and follicular adenomas (2.5 (0. 1 1)) were higher than those in controls (1.2 (0.07); p < 0.05). There was also a statistically significant difference (p < 0.005) in TEC AgNOR counts in these three groups (8.0 (0.12), 7 .95 (0.2) and 5.36 (0.36) AgNORs per nucleus). AgNOR scores were moderately increased in patients with benign tumours and Hashimoto's thyroiditis.
The proliferative activity of TECs isolated from patients with Grave's disease is minimal,"6 suggesting that the increase in ribosomal cistron activity may result primarily from TEC hormonal activity and hyperplasia.
The size and argyrophilia of TEC nucleoli in patients with Hashimoto's thyroiditis were more heterogenous than in patients with Grave's disease and controls. Thus about 30% of TECs from patients with Hashimoto's thyroiditis did not contain AgNORs, whereas others were heavily impregnated with silver. As a result, the mean (SEM) number of AgNORs 
